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PM,sand PM, Qualitative Analysis for Access Improvements from Railyards to Richards
Boulevard and Interstate 5 Project

Issue: Would the Access Improvements from Railyards to Richards Boulevard and Interstate 5 Project
create a significant enough impact from particulate matter (PM,.s and PMyo) emissions to find it to be a
“project of air quality concern” (POAQC), which would require a qualitative hot spot analysis under
federal guidance?

Recommendation: That the Partnership, in its air quality conformity consultation role and using the
criteria discussed below, make the finding that the Access Improvements from Railyards to Richards
Boulevard and Interstate 5 Project do not require a qualitative PM, s and PM; hot spot analysis (i.e., the
project is not a project of air quality concern).

Discussion: Projects in Sacramento County—a non-attainment area for PM, s and PMyo—that are non-
exempt from regional emissions analysis may require a qualitative hot spot analysis if they meet certain
criteria associated with specific types of projects. The guidance issued by EPA and FHWA requires
qualitative hot spot analysis for the five following types of projects:

I. New or expanded highway projects that have a significant number of or significant increase in
diesel vehicles;

Il. Projects affecting intersections that are at Level-of-Service D, E, or F with a significant number of
diesel vehicles, or those that will change to Level-of-Service D, E, or F because of increased
traffic volumes from a significant number of diesel vehicles related to the project;

I11.  New bus and rail terminals and transfer points that have a significant number of diesel vehicles
congregating at a single location;

IV. Expanded bus and rail terminals and transfer points that significantly increase the number of diesel
vehicles congregating at a single location; and

V. Projects in or affecting locations, areas, or categories of sites which are identified in the PM,s or
PMjo applicable implementation plan or implementation plan submission, as appropriate, as sites
of violation or possible violation.

The project in question proposes widening constructing lanes and sidewalks on Jibboom Street, Bercut
Drive, and Railyards Drive, and off-ramps at Richards Boulevard/Interstate 5.

This project does not meet any of the criteria for a Project of Air Quality Concern as described in the EPA
Final Rule of 3/10/2006 and the EPA Guidance of 3/29/2006.

Nader Kamal, City of Sacramento Project Manager, Beth Eggerts, ICF Jones & Stokes, and Shannon
Hatcher, ICF Jones & Stokes, will be at the partnership meeting to discuss this item and answer questions.
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vehicle queuing on traffic operations. Per standard practice, ten SimTraffic runs were conducted
for each scenario, and the results were averaged to yield the findings for each scenario.

To account for congestion that occurs during each peak hour, all scenarios assume a peak hour
factor (PHF) of 0.92. The analysis also considers the effect of heavy vehicles on interchange
operations. Under existing conditions, heavy vehicles comprise eight percent of AM peak hour
and five percent of PM peak hour vehicles in the simulation model based on field observations.
Under design year conditions, all scenarios assume that heavy vehicles account for two percent
of traffic volumes. This lower heavy vehicle percentage reflects the larger share of residential
and other non-industrial uses in the north central business district (CBD) area in the future.

The design year scenarios assume coordination and optimization of the signalized Richards
Boulevard/l-5 SB Ramps, Richards Boulevard/I-5 NB Ramps, and Richards Boulevard/Bercut
Drive intersections. The signal timing plans in place in 2006 were used to evaluate existing
intersection operations.

At the outset of this study, the Project Development Team (PDT) agreed that the benefits of the
interim improvements should not be measured using typical performance standards such as
intersection level of service (LOS). Instead, the congestion relief and other benefits provided by
the proposed interim improvements should be measured against “no build” conditions, using
criteria such as:

e Change in vehicle delay.

e Change in percent of vehicle demand served during a single peak hour.

e Change in maximum vehicle queues.

e Change in severity and duration of congestion (i.e., peak hour spreading).

e Change in travel time for key movements through interchange.

Analysis of I-5 Mainline

Based on the presence of auxiliary lanes in both directions of I-5 between Garden Highway and
| Street, the mainline segments north and south of the I-5/Richards Boulevard interchange were
analyzed as weaving sections using the Leisch methodology, as specified in the Highway Design
Manual (Caltrans, 2006).




2. EXISTING CONDITIONS

This chapter describes existing conditions in the vicinity of the I-5/Richards Boulevard
interchange.

ROADWAY SYSTEM

The study area includes Richards Boulevard from west of I-5 to east of Bercut Drive and the I-5
mainline from the | Street interchange to the Garden Highway interchange. The following
describes the key roadway facilities in the study area:

I-5 is a north-south interstate highway, which extends from the Mexican border to the Canadian
Border. Through the study area, I-5 is an eight-lane freeway with auxiliary lanes in both
directions between | Street and Garden Highway.

Richards Boulevard is a four-lane east-west arterial, which begins at Jibboom Street just west of
I-5 and extends approximately 1.5 miles east through the City of Sacramento’s north CBD,
where it intersects with State Route160.

Jibboom Street is a two-lane street, which begins at | Street, extends northerly to Richards
Boulevard, and then crosses the American River, terminating within Discovery Park.

Bercut Drive is a two-lane street, which begins near the northern boundary of the Railyards site,
extends northerly to Railyards Boulevard, and terminates at North 3rd Street.

Traffic Volumes

This study used traffic counts collected in June 2006 to assess existing traffic operations. These
counts were also used in the Railyards Specific Plan Draft EIR. These volumes were considered
reasonable for use because they were comparable to counts conducted by Caltrans in August
2007.

The existing volumes are presented on Figure 1. The figure also details the existing intersection
geometrics and traffic control devices at the study intersections. As shown in Figure 1, I-5
southbound off-ramp volumes to Richards Boulevard are highest in the AM peak hour, with I-5
northbound on-ramp volumes from Richards Boulevard highest during the PM peak hour. This
traffic pattern reflects the current land use characteristics of Sacramento’s north CBD, which
includes largely industrial/commercial uses and very little residential development.




LEGEND o/

A Turn Movement @

AM (PM) Peak Hour Traffic Volume
&  Traffic Signal N

Study Intersection NOT TO SCALE
2
8 fsg
l Sow
Y]
‘jl\ X_ 10 (36)
<— 568 (1,472)
¥~ 19 (20)
S Richards Blvd.

7 (13)

A T
il

ﬂ;’
&
]

50

77 (175) _A

16 (15) —>

Existing Conditions

(1. Richards Blvd./SB I-5 Ramps

2. Richards Bivd./NB -5 Ramps | 3. Richards Bivd./Bercut Dr.

«— (2€9) 00¥

R
47—
N

g

= I

&
Richards Bivd. Y

N N
Richards Blvd. _j Richards Blvd.

EAER B

\
AN

{7

fp

FEHR & PEERS

TRANSPORTATION CONSULTANTS

PEAK HOUR TRAFFIC VOLUMES
AND LANE CONFIGURATIONS -
EXISTING CONDITIONS

Aug 19, 2008 SJR
N:\2008Projects\2578_I—5—RichardsBlvd\Graphics\Draft\August_2008\fig01_phtv_exist.dwg

FIGURE 1



Intersection Operations

The results of the LOS analysis are presented in Table 1 (refer to Appendix A for technical
calculations). During the AM peak hour, the Richards Boulevard/I-5 SB Ramps intersection
features substantial delays. This is due, in part, to the heavy off-ramp left-turn volume (667 AM
peak hour vehicles) that is served in a single lane. During the PM peak hour, substantial delays
occur at the Richards Boulevard/Bercut Drive intersection.*

TABLE 1: AVERAGE VEHICLE DELAY — EXISTING CONDITIONS

Intersection AM (PM) Peak Hour
1. Richards Boulevard/I-5 Southbound Ramps 216 (72) secl/veh
2. Richards Boulevard/I-5 Northbound Ramps 16 (17) sec/veh
3. Richards Boulevard/Bercut Drive 11 (248) sec/veh

The AM peak hour operational results are generally comparable to findings presented in the
Railyards Specific Plan Draft EIR (2007). However, the findings from the Railyards Draft EIR for
the PM peak hour show much greater delays at the Richards Boulevard/I-5 NB Ramps and
lesser delays at the Richards Boulevard/Bercut Drive intersection when compared to the data in
Table 1. This is because the simulation model used in this study accounts for the close spacing
of these two intersections, which affect vehicle queues, lane utilization, and saturation flow rates.

An inspection of the SimTraffic model reveals that it predicts vehicle queues that match field
observations. Examples include:

e AM Peak Hour: Southbound off-ramp traffic spills back to the I-5 mainline.

e PM Peak Hour: Lengthy queues occur on the westbound Richards Boulevard approach
to Bercut Drive.

e Both Peak Hours: The permissive left-turn phasing (now converted to protected) for the
eastbound left-turn lane at the Richards Boulevard/Bercut Drive intersection results in
moderate vehicle queues.

1 Some of the delay and queuing attributed to the Richards Boulevard/Bercut Drive intersection is due to

vehicle spillbacks from the Richards Boulevard/I-5 NB Ramps intersection.




I-5 Mainline Operations

Table 2 displays the existing AM and PM peak hour directional volumes on I-5 across the
American River. These volumes were obtained from the I-5/I-80 Interchange Traffic Report
(Fehr & Peers, July 2008).

TABLE 2: TRAFFIC VOLUMES ON [-5 ACROSS THE AMERICAN RIVER — EXISTING CONDITIONS

Direction AM (PM) Peak Hour
Northbound 5,530 (9,380) vehicles
Southbound 8,380 (6,920) vehicles

A VISSIM micro-simulation model of I-5 was developed as part of the I-5/I-80 study. The model
analyzed traffic operations in the peak direction of I-5 between Richards Boulevard and Garden
Highway. During the AM peak hour, the southbound direction of this segment operates at
LOS D. During the PM peak hour, the northbound direction of this segment operates at LOS F.

BICYCLE AND PEDESTRIAN FACILITIES

The study area has several bicycle and pedestrian facilities. Richards Boulevard features
sidewalks on both sides of the street from Jibboom Street east to beyond Bercut Drive.
Crosswalks are provided at the three signalized study intersections. In addition, one crosswalk
is provided across Richards Boulevard at each signalized intersection to accommodate
pedestrians.

A class Il bike lane is striped on both sides of Jibboom Street. In addition, a Class Il bike lane
also exists on both sides of Richards Boulevard east of North 3" Street.




3. DESIGN YEAR (2021) TRAFFIC FORECASTS

To analyze design year (2021) traffic operations, traffic volume forecasts were developed for the
I-5 mainline and the I-5/Richards Boulevard interchange.

FORECASTING METHODOLOGY

As part of the I-5 Bus/Carpool Lanes study, Fehr & Peers made several land use and roadway
network modifications to the Year 2035 version of the SACMET travel demand model. As part of
this study, Fehr & Peers made further modifications to the model to reflect the following:

e Added latest proposed land use assumptions for Railyards Specific Plan, Township 9,
and other nearby land use developments.

e Added latest roadway network system including coding of roadways with an adequate
number of lanes to predict the unconstrained travel demand.

o Represented travel constraints such as one-lane ramps and ramp metering, which could
affect travel demand.

Fehr & Peers used a process called “the difference method” to develop the design year traffic
volume forecasts. Since the SACMET model does not forecast volumes for 2021, these volumes
were developed by adding 50 percent of the growth in traffic between the cumulative (2035) and
base year traffic model forecasts to the existing counts. This method assumes that
approximately 50 percent of Railyards and Township 9 land uses would be absorbed and
occupied by year 2021.

INTERCHANGE FORECASTS

Figure 2 shows the design year (2021) volumes forecasted at the I-5/Richards Boulevard
interchange. A comparison of the design year forecasts to existing volumes reveals significant
increases in traffic on all four ramps including:

e SB off-ramp: AM peak hour volume increases from 1,010 to 1,590 and PM peak hour
volume increases from 570 to 1,260.

e SB on-ramp: AM peak hour volume increases from 400 to 660 and PM peak hour volume
increases from 630 to 1,040.

o NB off-ramp: AM peak hour volume increases from 730 to 1,300 and PM peak hour
volume increases from 380 to 1,200.

e NB on-ramp: AM peak hour volume increases from 450 to 840 and PM peak hour
volume increases from 1,340 to 1,800.
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The forecasts on Figure 2 were used to analyze design year operations under both “no project”
and “with proposed improvements” conditions. The traffic forecasts on Figure 2 were reviewed
by Caltrans and approved on July 31, 2008 (e-mail from Nadarajah Suthahar, Caltrans Office of
Travel Forecasting and Modeling).

MAINLINE FORECASTS

Table 3 displays the existing volumes and design year (2021) traffic forecasts for I-5 north and
south of the Richards Boulevard interchange. A comparison of the existing and design year
forecasts yields the following conclusions:

e The Year 2021 forecasts are approximately 20 percent greater than existing volumes in
the peak travel directions (i.e., southbound during the AM peak hour and northbound
during the PM peak hour).

e The Year 2021 forecasts are approximately 40 percent greater than existing volumes in
the non-peak travel directions (i.e., northbound during the AM peak and southbound
during the PM peak hour).

A greater increase in traffic is expected in the non-peak travel directions for several reasons.
First, I-5 has more available capacity in the non-peak directions to accommodate the increase in
traffic. Also, the development of the Railyards and Township 9 introduces significant residential
trip-making (primarily outbound in the AM peak hour and inbound during the PM peak hour),
which adds trips in the non-peak travel directions.

TABLE 3: TRAFFIC VOLUMES ON I-5 ACROSS THE AMERICAN RIVER — DESIGN YEAR CONDITIONS

Direction AM (PM) Peak Hour
I ———————————
Existing Conditions Design Year (2021) Conditions
Northbound 5,530 (9,380) vehicles 7,710 (11,140)
Southbound 8,380 (6,920) vehicles 10,190 (9,500)

The design year forecasts are unconstrained, which means they do not consider potential
upstream or downstream bottlenecks that could limit the traffic flow through this facility. The
PDT discussed using constrained versus unconstrained volumes and agreed that the
unconstrained volumes should be used for analysis purposes as this represents a more
conservative assessment of projected traffic conditions within the study area.




4. DESIGN YEAR (2021) TRAFFIC OPERATIONS
ANALYSIS

This chapter presents the traffic operations analysis of the I-5/Richards Boulevard interchange
under design year (2021) conditions, without and with the proposed improvements on the state
system.

PROPOSED IMPROVEMENTS

The proposed interim access improvements to the I-5/Richards Boulevard interchange and
Richards Boulevard/Bercut Drive intersection include the following (refer to Figure 2):

Richards Boulevard/I-5 Southbound Ramps

e Widen the southbound off-ramp to include one left-turn lane, a shared
through-left turn lane, and a right-turn lane.
e Provide a third through-lane on the eastbound Richards Boulevard approach.

Richards Boulevard/I-5 Northbound Ramps

e Widen the northbound off-ramp to include a left-turn lane, a shared through-
right turn lane, and a right-turn lane.

e Provide a third through-lane on the eastbound Richards Boulevard approach.

e Modify the westbound Richards Boulevard approach to include a through-
lane, a shared through-right turn lane, and a channelized right-turn lane.

Richards Boulevard/Bercut Drive

¢ Widen the northbound Bercut Drive approach to include two left-turn lanes
and a shared through-right turn lane.

¢ Widen the eastbound Richards Boulevard approach to provide a channelized
right-turn lane.

The design year (2021) traffic forecasts shown in Figure 2 were used to analyze both “no project”
and “with project” conditions. However, both scenarios assume the following non-state system
improvements (to be constructed to provide access to the Railyards Specific Plan):

e Extension of Bercut Drive to Railyards Boulevard
e Jibboom Street widening
e Railyards Boulevard connection from Bercut Drive to Jibboom Street (under I-5)
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INTERCHANGE OPERATIONS

To analyze how the proposed interim improvements would improve interchange operations
under Year 2021 conditions, the “no project” and “with project’ geometrics shown on Figure 2
were analyzed using the SimTraffic model. Appendix B contains technical calculations.

Average Delay Per Vehicle

Table 4 shows average intersection delay under design Year (2021) no project and plus project
conditions. As shown, the proposed improvements would significantly reduce average vehicle
delay at each intersection —in many cases reducing delay by half or more.

TABLE 4: AVERAGE VEHICLE DELAY — DESIGN YEAR CONDITIONS

Intersection AM (PM) Peak Hour
No Project Conditions Plus Project Conditions
1. Richards Boulevard/I-5 Southbound Ramps 394 (265) sec/veh 112 (150) sec/veh
2. Richards Boulevard/I-5 Northbound Ramps 342 (232) secl/veh 229 (88) secl/veh
3. Richards Boulevard/Bercut Drive 142 (457) sec/veh 67 (186) sec/veh

Percent of Vehicle Demand Served During Peak Hour

Table 5 compares the percentage of the peak hour vehicle travel demand that is able to be
served within the hour at each intersection, without and with the proposed improvements. As
shown, the proposed improvements would significantly increase the overall demand served at all
intersections. System-wide, the proposed improvements would increase the percent demand
served during the AM peak hour from about 65 to 80 percent. During the PM peak hour, the
percent demand served would increase from about 62 to 78 percent.

TABLE 5: PERCENT DEMAND SERVED — DESIGN YEAR CONDITIONS

Intersection AM (PM) Peak Hour
No Project Plus Project
1. Richards Boulevard/I-5 Southbound Ramps 64% (66%) 81% (79%)
2. Richards Boulevard/I-5 Northbound Ramps 64% (60%) 77% (76%)
3. Richards Boulevard/Bercut Drive 65% (60%) 83% (79%)

The percent demand served is a measure of the likely extent of peak hour spreading (i.e., LOS F
conditions for multiple hours). Based on the increase in the percent demand served, the
proposed improvements would allow the interchange to accommodate significantly more trips
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within each peak hour, thereby reducing the extent of peak hour spreading. The following charts
show how the proposed improvements would increase hourly interchange capacity.

During the AM peak period (6-10 AM), the proposed improvements are estimated to increase the
hourly interchange capacity from 3,000 to 3,900 vehicles per hour (VPH). This estimate is
calculated using the peak hour demand and percent of it served within the hour. These capacity
values are then plotted against the hourly demand during the AM peak period.

The hourly travel demand under design year conditions?® would exceed the interchange’s
capacity under “no project” conditions for more than four hours in the morning (i.e., LOS F
operations). By increasing the interchange’s capacity, over-saturated conditions would be
limited to two or three hours during the AM peak period.

Design Year (2021) AM Peak Period Interchange Capacity
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During the PM peak period (3-7PM), the proposed improvements are estimated to increase the
hourly interchange capacity from 3,700 to 4,700 VPH.? Although the interchange will remain at

The hourly design year travel demand was estimated using the existing 8-hour counts from 2006, and
the projected growth in peak hour traffic between existing and design year conditions.

The interchange has a higher hourly vehicle capacity during the PM peak hour due to differences in
signal timings and peak directional vehicle flows.
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or over capacity during much of the PM peak period with the proposed project in place, the
severity and duration of the congestion is much less when compared to no project conditions.

Design Year (2021) PM Peak Period Interchange Capacity
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Queue Lengths

Table 6 reports the 95" percentile queue lengths for key movements at the interchange. In
most cases, the proposed improvements would reduce the queue length when compared to no
project conditions. However, in a couple of instances, the proposed improvements would
increase queues due to more traffic being able to drive through the interchange during the peak
hour.

Table 6 indicates that the proposed improvements would have mixed results on queuing around
the I-5/Richards Boulevard interchange:

e Southbound Off-Ramp: The proposed improvements would substantially reduce the
extent of vehicle queuing during both peak hours. Although volumes would still queue
back from the southbound off-ramp onto I-5 under design year conditions, the extent of
these spillbacks is much less (3,000 feet to 4,000 feet less of queued vehicles) than
under no project conditions. The results in Table 6 may slightly overstate the extent of
vehicle queues on the southbound I-5 off-ramp. This is because the existing SimTraffic
model estimates AM peak hour vehicle queues for this movement that extend onto I-5
almost to the American River Bridge. Field observations have not revealed this extent of
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gueuing. It is likely that the same over-prediction that occurs in the existing conditions

SimTraffic model also occurs in the design year SimTraffic model.

TABLE 6: 95" PERCENTILE QUEUES — DESIGN YEAR CONDITIONS

Intersection Movement AM (PM) Peak Hour Queue Lengths
No Project Plus Project
1. Richards Boulevard/
-5 Southbound Ramps SB Left 5,300 (5,800) ft. 2,300 (1,600) ft.
SB Right 500 (450) ft. 190 (200) ft.
EB Through 2,400 (5,800) ft. 3,700 (6,200) ft. !
2. Richards Boulevard/ ) )
I-5 Northbound Ramps NB Right 5,300 (5,800) ft. 5,750 (5,100) ft.
EB Left 125 (175) ft. 300 (325) ft.2
3. Richards Boulevard/
Bercut Drive NB Left 4,250 (5,300) ft. 450 (2,725) ft.
WB Through 900 (6,850) ft. 900 (4,175) ft

Notes:

1  While queue length increases substantially on eastbound Jibboom Street/Richards Boulevard, the intersection as a
whole serves a higher percent of demand. Percent demand served in the AM peak hour increases from 64 percent to
81 percent. Percent demand served in the PM peak hour increases from 66 percent to 79 percent.

2 During the PM peak hour, the project reduces the off-ramp queue length by 700 feet. However, during the AM peak
hour, forecasted volumes on the I-5 northbound off-ramp exceed capacity such that queue length remains at a mile or
more, even with the project in place. The project does increase percent demand served for this movement from 59
percent to 63 percent during the AM peak hour.

3 Queues increase at this movement with the project because additional vehicles are able to be delivered to this
intersection during the peak hour.

¢ Northbound I-5 Off-Ramp: The project would reduce queues on the I-5 northbound off-
ramp during the PM peak hour. Queues would continue to spillback onto the mainline;
however, the extent of this spillback would be reduced by 700 feet. During the AM peak
hour, queuing on the northbound off-ramp would increase slightly; however, the percent
of northbound off-ramp traffic served during the AM peak hour would increase.

e City Streets: Similar to the off-ramps, queuing increases in some locations and
decreases in others. Increases in queue lengths are largely attributable to the proposed
improvements enabling a higher percentage of vehicle demand to reach the study

intersections during the peak hours.
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Despite improved operations over “no project” conditions, the study area would still experience
significant queuing during peak periods with the proposed improvements in place. The following
SimTraffic screenshot of PM peak operations shows evidence of these improvements.

Travel Times

Fehr & Peers compared travel times on two key travel routes through the I-5/Richards Boulevard
interchange, without and with the proposed improvements. Figure 3 displays each route and
their estimated travel times.

The first route (shown in green) represents the time it would take a motorist at the end of the
southbound I-5 off-ramp queue to turn left onto eastbound Richards Boulevard and then turn
right onto southbound Bercut Drive. SimTraffic projects an average travel time savings for this
route of almost 12 minutes during the AM peak hour and about 6 minutes during the PM peak
hour as a result of the proposed interim access improvements.

15
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The second route (shown in purple) represents the time it would take a motorist at the end of the
northbound Bercut Drive queue to turn left onto westbound Richards Boulevard and then turn
right onto the northbound I-5 on-ramp. SimTraffic projects an average travel time savings for this
route of over 15 minutes during each peak hour.

Ramp Meter Operations

Fehr & Peers performed a ramp metering analysis for the Richards Boulevard on-ramps to I-5. A
ramp meter presently exists on the SB on-ramp. The proposed interchange improvements
would construct a ramp meter on the NB on-ramp. The SimTraffic model used the ramp
metering rates shown in Table 7 and concluded that traffic would spill back from each ramp
meter into the upstream ramp terminal intersection on multiple occasions during each peak hour.
This is due in part to large platoons of vehicles that arrive at the ramp meter, which immediately
creates a lengthy queue that takes the ramp meter some time to disperse.* This phenomenon is
illustrated by the SimTraffic screenshots on the following page.

TABLE 7: CONSTRAINED ON-RAMP VOLUMES — DESIGN YEAR CONDITIONS

Intersection Assumed AM (PM) Peak Hour
Ramp Metering Constrained On-Ramp Volumes
Rate

No Project Conditions |Plus Project Conditions
SB I-5 On-Ramp from Richards Boulevard 740 (1,200) 462 (614) Vehicles 561 (770) Vehicles
NB I-5 On-Ramp from Richards Boulevard| 800 (2,200) 622 (1,026) Vehicles 630 (1,296) Vehicles

The ramp metering analysis did not account for the potential spill back of traffic from I-5 onto the
on-ramps. Because the I-5 weaving sections adjacent to the on-ramps are expected to operate
at LOS E or F in Year 2021, on-ramp traffic may queue back into the ramp meters, thereby
limiting their effectiveness.

A ramp metering spreadsheet (that uses travel demand and ramp metering rate as inputs) is typically
used to analyze the length of ramp vehicle queues. In this instance, the spreadsheet results were found
to understate the length of queues primarily because the methodology was not sensitive to heavily
platooned vehicle arrivals.

17



View of SB On-Ramp Queuing View of NB On-Ramp Queuing

I-5 OPERATIONS

Traffic operations were analyzed for the weaving sections of I-5 located north and south of the
Richards Boulevard interchange under design year conditions. Table 8 provides the results.
These results are based on the amount of peak hour traffic from the Richards Boulevard
interchange (as estimated by SimTraffic) that is able to access the on-ramps during the peak
hour. As shown, all weaving sections are expected to operate at LOS E or F under Year 2021
conditions, with or without the proposed improvements.

The results of the SimTraffic model confirm the findings in Table 8. Vehicle queues from the
Richards Boulevard off-ramps would spill back onto the mainline (in some cases in excess of
one-mile), which would result in LOS F conditions throughout the weaving section.

TABLE 8: I-5 WEAVING SECTION ANALYSIS — DESIGN YEAR CONDITIONS
I ——

Intersection AM (PM) Peak Hour Level of Service
No Project Conditions Plus Project Conditions
SB I-5: Garden Highway to Richards Boulevard F(F) F(F)
SB I-5: Richards Boulevard to | Street F (F) F (F)
NB I-5: | Street to Richards Boulevard F (F) F (F)
NB I-5: Richards Boulevard to Garden Highway E (F) E (F)

18



5. DESIGN YEAR (2021) PROJECT ALTERNATIVES
EVALUATION

In response to a request from Caltrans staff, Fehr & Peers analyzed three project alternatives to
the proposed interim access improvements. Caltrans staff was interested in understanding
whether any of these alternatives would provide any greater traffic operational benefits. Each
alternative is described below, followed by the results of the operational analysis.

PROJECT ALTERNATIVES
The three project alternatives are described below and illustrated on Figure 4.
Alternative A

e Widen the eastbound approach to Richards Boulevard/Bercut Drive intersection to
include one left-turn lane, two through lanes, and one shared through/right turn lane.

This alternative provides for additional eastbound through capacity on Richards Boulevard, but
maintains providing only two southbound left-turn lanes at the southbound I-5 off-ramp.

Alternative B

e Widen the southbound approach to the Richards Boulevard/lI-5 Southbound Ramps
intersection to include two left-turn lanes, one shared through/left turn lane, and one
right-turn lane.

Alternative B was proposed as a means to increase capacity for southbound off-ramp traffic and
reduce queues on the I-5 mainline. Since Richards Boulevard has only two eastbound lanes
which continue all the way through the interchange (the third eastbound lane traps at Bercut
Drive), this alternative would require motorists (particularly trucks) in the outside left-turn lane to
merge into the middle through lane to avoid being forced to turn right at Bercut Drive.

Alternative A+B

e Widen the southbound approach to the Richards Boulevard/I-5 Southbound Ramps
intersection to include two left-turn lanes, one shared through/left turn lane, and one
right-turn lane (same as Alternative A).

e Widen the eastbound approach to Richards Boulevard/Bercut Drive intersection to
include one left-turn lane, two through lanes, and one shared through/right turn lane.
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Alternative A+B provides for the additional capacity on the southbound off-ramp while eliminating
the “trap” right-turn movement on eastbound Richards Boulevard at Bercut Drive. This
alternative could result in more balanced lane utilization at the upstream intersections. However,
it could also result in greater delays and queuing for eastbound traffic because the heavy right-
turn movement (about 650 vehicles during each peak hour) would be made from a shared
through/right lane instead of an exclusive, channelized right-turn lane.

TRAFFIC OPERATIONS RESULTS

The alternatives were analyzed under design year (2021) conditions using the SimTraffic model.
Table 9 compares average intersection delay under the proposed project with the project
alternatives. Table 10 compares the percentage of vehicle demand served, while Table 11

compares displays 95th percentile queue lengths for key movements at the interchange.
Appendix C provides all technical calculations.

TABLE 9: AVERAGE DELAY WITH PROJECT ALTERNATIVES — DESIGN YEAR CONDITIONS

Intersection AM (PM) Peak Hour
Plus Project Alternative A Alternative B Alternative A
Conditions Plus B
1. Richards Boulevard/I-5 112 (150) sec/veh | 110 (146) sec/veh | 129 (127) sec/veh | 116 (158) sec/veh
Southbound Ramps
2. Richards Boulevard/I-5 229 (88) sec/veh | 96 (67) sec/veh | 130(68) sec/veh | 84 (55) sec/veh
Northbound Ramps
3. Richards Boulevard/Bercut 67 (186) sec/veh | 47 (227) sec/veh | 53 (257) sec/veh | 44 (231) sec/veh
Drive

TABLE 10: PERCENT DEMAND SERVED WITH PROJECT ALTERNATIVES — DESIGN YEAR CONDITIONS

Intersection AM (PM) Peak Hour
Plus Project Alternative A Alternative B |Alternative A Plus
Conditions B
1. Richards Boulevard/I-5 81% (79%) 83% (76%) 83% (84%) 84% (76%)
Southbound Ramps
2. Richards Boulevard/I-5 77% (76%) 84% (77%) 82% (79%) 86% (78%)
Northbound Ramps
3. Richards 83% (79%) 87% (78%) 85% (77%) 89% (80%)
Boulevard/Bercut Drive
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TABLE 11: 95" PERCENTILE QUEUES WITH PROJECT ALTERNATIVES — DESIGN YEAR CONDITIONS

Intersection [Movement AM (PM) Peak Hour Queue Lengths
Plus Project Alternative A Alternative B |Alternative A Plus
B
1. Richards
Boulevard/ SB Left | 2,300 (1,600) ft. | 3,900 (2,850) ft. | 4,175 (3,200) ft. | 3,200 (3,475) ft.
I-5 Southbound
Ramps
SB Right 190 (200) ft. 175 (175) ft. 200 (200) ft. 200 (200) ft.
EB
Through 3,700 (6,200) ft. | 2,375 (5,475) ft. | 2,925 (4,275) ft. |2,450 ft (5,725) ft.
2. Richards )
Boulevard/ NB Right | 5,750 (5,100) ft. | 5,000 (2,200) ft. | 5,700 (3,800) ft. | 4,750 (2,200) ft.
I-5 Northbound
Ramps
EB Left 300 (325) ft. 325 (325) ft. 300 (325) ft. 325 (300) ft.
3. Richards
Boulevard/ NB Left | 450 (2,725) ft. 300 (2,800) ft. 350 (3,575) ft. 325 (3,500) ft.
Bercut Drive
w8 900 (4,175) ft | 500 (5,125) ft. | 1,300(5,200) ft. | 475 (5,075) ft
Through ' ' ' ' ' ' ' '

Evaluation of Alternative A

When compared to the proposed access improvements, Alternative A would result in a similar
level of delay at the I-5 Southbound Ramps/Richards Boulevard and Bercut Drive/Richards
Boulevard intersections. The primary advantage of providing a third eastbound through lane at
Bercut Drive, is that it provides additional eastbound through capacity for the I-5 northbound off-
ramp. This additional through capacity translates in a substantial reduction in average vehicle
delay at the northbound I-5 ramp terminal intersection and reduced queuing on the northbound
off-ramp.

However, one significant drawback of this alternative is that it results in overutilization of the
outside shared through/right lane on eastbound Richards Boulevard approaching Bercut Drive.
This is illustrated in the “per lane off-ramp traffic volume” calculation shown on Figure C-2 in
Appendix C. This lane would be used by the 640 AM peak hour vehicles to turn right onto Bercut
Drive. It would also be used by trucks and passenger vehicles from the southbound off-ramp
outside left-turn lane as well as the from outside right-turn lane from the northbound off-ramp.
According to Figure C-1, the maximum per lane volume under design year AM peak hour
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conditions would increase from 790 vehicles with the proposed improvements to 1,040 vehicles
under Alternative A.

Evaluation of Alternative B

Alternative B was proposed as a means to increase capacity for southbound off-ramp traffic and
reduce queues on the I-5 mainline. Compared to the proposed improvements, reduced queuing
on the southbound off-ramp was not observed under this alternative. This is because the
Richards Boulevard corridor (including the adjacent study intersections) meters the amount of
traffic that can exit the off-ramp. Moreover, since Richards Boulevard has only two eastbound
lanes which continue all the way through the interchange (the third eastbound lane traps at
Bercut Drive), this alternative also requires motorists (particularly trucks) in the outside left-turn
lane to merge into the middle through lane to avoid being forced to turn right at Bercut Drive.

One advantage to a wider off-ramp is that it allows for more flexibility in setting signal timings at
the off-ramp. With the proposed project, it would be necessary to maintain a very short cycle
length in order to “flush” queued vehicles out of the off-ramp. With three left-turn lanes, cycle
lengths can be longer as vehicles would have more room to stack.

Evaluation of Alternative A Plus B

Alternative “A Plus B” shows the additive effects of when Alternatives A and B are combined. A
noticeable benefit of this alternative are the reduction in the 95" percentile queue length on the
northbound off-ramp during the both peak hours. This is because the provision of three through
lanes on eastbound Richards Boulevard through Bercut Drive facilitates the heavy volume of
northbound off-ramp traffic desiring to travel eastbound on Richards Boulevard.

Alternative A+B provides for the additional capacity on the southbound off-ramp while
eliminating the “trap” right-turn movement on eastbound Richards Boulevard at Bercut Drive.
This alternative could result in more balanced lane utilization at the upstream intersections.
However, it could also result in greater delays and queuing for eastbound traffic because the
heavy right-turn movement (about 650 vehicles during each peak hour) would be made from a
shared through/right lane instead of an exclusive, channelized right-turn lane.

Also, similar to Alternative B, the provision of a wider I-5 southbound off-ramp allows for more
flexibility in setting signal timings at the off-ramp as vehicles would have more room to stack.
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6. CONCLUSIONS

This study found that the proposed access improvements at the [-5/Richards Boulevard
interchange and the Richards Boulevard/Bercut Drive intersection would provide substantial
travel benefits under design year (2021) conditions when compared to no project conditions.
The following specific traffic operations benefits were identified:

1.

Average delays at each intersection are substantially reduced as shown in these charts.

Design Year (2021) Intersection AM Peak Hour Delay Design Year (2021) Intersection PM Peak Hour Delay

500 -
P 1 —~ e | @ No Project
‘ O No Project k] W With Proposed Project

B With Proposed Project

S
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a
S

Ezoo— j
— 2 150 1
| Z100 ]
T T 0 T T

Richards Richards Richards Richards Richards Richards
Boulevard/I-5 Boulevard/I-5 Boulevard/Bercut Boulevard/I-5 Boulevard/I-5 Boulevard/Bercut
Southbound Northbound Ramps Drive Southbound Northbound Ramps Drive
Ramps Ramps
Intersection Intersection

Average travel time through the interchange is substantially reduced. For example, a
motorist exiting southbound I-5 at Richards Boulevard to access the Railyards Specific
Plan would realize an 12 minute travel time savings during the morning peak hour.

Vehicle queues on the southbound off-ramp are significantly reduced. However, queuing
from the off-ramp onto the I-5 mainline is still expected during peak hours.

Vehicle queues on the northbound off-ramp are significantly reduced during the PM peak
hour. However, queuing from the off-ramp onto the I-5 mainline is still expected during
both peak hours.

The I-5/Richards Boulevard interchange is able to serve more traffic during peak periods.
This results in fewer hours of gridlock each day.

The project would improve bicycle and pedestrian circulation in the area by adding Class
Il bicycle lanes on Richards Boulevard, and upgrading pedestrian ramps, crosswalks,
and sidewalks.
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Traffic Volumes
I-5/Richards Blvd Interchange

Summary
Daily Volume
Location Existing (2008) 2021 Forecast 2031 Forecast

SB Off-ramp 4,552 18,376 29,010
SB On-ramp 5,056 12,971 19,060
NB Off-ramp 2,792 21,844 36,500
NB On-ramp 10,720 20,628 28,250
Jibboom St 9,544 23,559 34,340
Richards BI, under I-5 14,640 34,100 49,070
Richards B, east of Bercut 17,248 38,275 54,450
Bercut Dr 2,384 43,733 75,540

Existing Daily Volume is Year 2008 PM peak hour volume multiplied by 8.
Forecast Daily Volume is Year 2021 PM peak hour volume extrapolated to Year 2031 and multiplied by 10.



